Classification and properties of acidic amino acid receptors in hippocampus. II. Biochemical studies using a sodium efflux assay.
The properties of excitatory amino acid receptors in hippocampal slices were analyzed using agonist-induced stimulation of 22Na efflux rate. Several amino acids (L- and D-glutamate, N-methylaspartate) produce progressively smaller responses upon successive applications, whereas D,L-homocysteate does not. Several lines of evidence suggest that depletion of an intracellular pool of 22Na is not responsible for the apparent desensitization. Addition of the amino acids in the presence of an antagonist does not affect the response of the slices to subsequent applications, indicating that desensitization is dependent upon the interaction of the agonist with its receptor. The antagonist D-alpha-aminoadipate discriminates between various excitatory amino acids, completely blocking the responses to N-methylaspartate, D-glutamate, and D,L-homocysteate; partially antagonizing those of quisqualate and kainate; and being without effect on L-glutamate. The order of potency of several excitatory amino acids on the stimulation of 22Na efflux rate in hippocampal slices is highly correlated with their relative effects measured with electrophysiological techniques, but does not correlate with their relative potencies to inhibit [3H]glutamate binding to hippocampal membranes. The similarities in the properties of excitatory amino acid receptors evidenced with the 22Na efflux assay or with the electrophysiological approach in the in vitro hippocampal slice preparation indicate that the same receptors are sampled by the two techniques. The results are discussed in terms of a classification of these receptors into four different groups: a synaptic receptor, activated by D,L-homocysteate (tentatively defined as a G1 receptor), an extrasynaptic glutamate receptor (defined as a G2 receptor), an N-methylaspartate receptor, and a kainate receptor.